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TEA^<7>^g<7>*FftT. *fcl±#f?&T. S fi ft 15 fin fi T T- T > ^ ffc/xfES if & C 4: 
ic «k *) (VI I la)^*#x ^ Mfb n - ^ (Villa) i: Jx ft W J£ « <?> # ;u #>«t(Vlla)^L < 

a Jx mttm&<7) * * » l . mm-?z> z t iz «* o -c # & ft: # (i) **»^n-5,o 7y* 

ffc#*& (VI I) iifb^^J (IV)tf>H»l 4: la] « 7a i£ IC J: 0 %*> Z t is , igfttS 

a? 2 m>£ 
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[ft 9 ] 
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^Mvili. ft iz^mnit&W (1 a) 7kU (I a- i ) -%%%n % L TrS T* £> 3 . 

JH fl- ft W lc t!£ ¥ v£ '14 & ft: ^ % (VI Id) . (VI le) fcfflus c i: ic «k ») . * *?&Bfl ft 

*B/ * 31 JR ft ic SH ia S d i: *»T'§ So 
X®1 1- 2-*>*W±l, 3->> t H a df >- it^^3^UW.\z Ifl, El *n<z> ?j v£ T *> 

.£> „ M — > (Greene) N V (Wuts) ("Protective Groups in Organic Synthesis 

(3?3JK)J (JOHN WILEY&SONS. 1 9 9 1¥) lc ia«<7> ff JxJ££fr lc m C T IIIJR L X 

m ti li «k o . 

. ft^-^J (VI lb) c/>n^ 0 ic. Tfe^^'14^ 1, Fn^y ft^t/ (VI Id) . (Vile) 

■&&3&m&t Lxm^ZM^lzit. ±12 [ ] ft^^rSlc =fc *) M&it&VH (VI Id) . (Vile) 

(1) *Igti, X T -f ^ 77 v 7' -J > rjxfC t L TJf^<7)^aT'*)-5 (fjx. «\ J. K. Still 
e et. al. J. Org. C h em. , 5 2, 4 2 2 - 4 2 4 1 987)= =k 9 S # 95 lc l± x adt 'i-^ft^ft* 

5 VM4 T 'J - >l V ft a- 1/ . I L < U 7* O t 7 ') - i ft n"^/ (XI ) * t± 3 — F 

TV-^ft^-^i:. * <?> Jx Ifc ft Jfc M <7> h V ^ ^ (tT — >l) X Xf Xgtl$ . F ') 

x ( i? ~<y i; t* > t -b F > ) S> > < 9 y^Ai^M^ y ^ A fit I fe J: V H M - 1 e r t - ~f * >i * 

cr>*X7 ^ft^ft^ftT, T o 1 ^ tf> ix k: ^ f£ & & -Jg & 4» * IfiJliS^fiT 



(2) ir V -7 a ><£&® (XI I) fc^F^F© \z v t K u * i, >i itt Z> JS *D *> 

-S„ ^ijx.ti\ ^:PK TSharpl ess, K. B. et al.. Chem. Rev., 9 4. 1 9 9 4, 2483-2547 J IB 
ft <r> n v£ J: *> . M#£ncii. ; - ^ - Jx J&lc ^ '14 * >g ^ + 

. * u 7 i y {tSWk AD- 5 v 7 X ( T H K V -v -f- * g ) TiHti" -5 3 h ~Z* If fc> il Z> „ 
ix J£ l± 2k ft 7} S fin M T . £f £ L < liO'C^'b^MT'eff AD-mix-T^U 7 r h AD 

-mi x--<— ? %f£v*$H+ S*T?p(f M<7>*&tt@eg^lTi-£ 7£^£ttft l, Hn^fy 
m (VI Id) i: (VI le) % ft *) £ * fc* T* t 5. 

Xfl2 *XfltJ. EI *n fln * # # Ix J£ *> *) . *$Hfc-*- h ^ A#<7->Mfi^S^ft TTHF 

x t 9 j - >im<7>fxm\z^ i &'W.t£: i mm* . l < asax/xit^ m>mx*n taotv^. 

X^3 *X^tJ. HI ftl <7) v£ fr * ;b tl -5 (K. G. Akamanchi et. al., Synlett 1 9 9 9 ll 
, 1 7 6 3 - 1 7 6 5) . Sffclftlcii. y ? n n > ? yiMKlc^ Stt^rSi*. * ir - >l 7 a M 
K i: lH-^ > »/ h T >/- ;u fc> <b . |?dU' itUm^MM L » ^3 ? n n > ? 

> #lx^[cXMttft}g^lc-;gf$ L fcjhtfE-tS ^7 >i t'yWcit^m (IX) h *ftT. SfiT^ L 
< li ftn S T /x J£ £ i±£*lc J; •) 7 y 'Ht&m (X)^#§^ttT-i>5. #^ti^ft^-^/ (X) 

Tol#lC J: ^lt^iT'fiiT*§, Hft SfiltJIttff ft o T tf & & < T J|U„ 
Xfl4 ^XfltJ. m 1 M>S ic^i* 5 . 

X^5 ^XgtJ. 1, 2-*>*Wil. 3-v t K n ^ x {t^W<r> t -fe h - K (I b-i) Ic *t 

-t 3 M^a^^ff ^ixJtvtc iD^KHo^y fb-a-^ (I a-i) 77ftT-i§ . tt r 'J 

— > (G r e e n e) 7& ^ ^ -v y (Wu t s) IF x TBrotective Groups in Organic Synthesis (i?3ftlx) 
J (JOHN WILEY&SONS. 1 9 9 1 ¥) \Z fr3*,<0 Jx folk W * ffl T HSfeT* § -5 . 

* * 7 ot^tl (X I I ) <jo tr — ji m x 3 - if - ^ - 2 - 7 ;u ir u £S#Hr 

>itftsi{!ISwt'i' h fi tc fi g LTi^5in> ^i^lt^fyicD if — ^ gsii t - ^ ^ 

ifb^tftgriLTJlAtSCiittil*^. — *!l*#l-f * i: x 2 - 7 ;u ^ n ^S#r^^ * 
;n X t ;i ^ T H F # « IX IC ^ S ^ )§ i + , IIT, iff S L < tJ-78°C IC T . L i TMP . 

Lvm^iim&mumT*mm-t % z t t°t - >i &m it^r m % mm l . i^v^t. ibt, 

iffiK ti-78'CtcT. iaMfb^t/^DMFV^* ^ 5 *SIt ft £ ffc^Jfo t ix 3 i±-5*T 
x 3 - * ;u 5 ^ - 2 - 7 ji. ir u & S # Wk ^ ^ ^ a: x t=- ^ ^ # x HI T -5 ^ >f -v t=- a v h Jx 
T * ^ 5 ^ S ^ tr — ^ S tc ^ fi| i" £ ^ tc J: o T ^ □ "? % 6 o ^7 >v -f- -v t Jx fE li . J; 

h'J^A. t ^ tl ') * ^ u . ^'i^At-^h^y Kf^)Ii#fcTx THF^<7>iXX5lcX 
ft >g « + . ^T* L < tt^^TJiSlSTs * fc^FF * t < liT >i =f >#HMTJxJ^^ * 
-5 V T ?f ft t> tl -5 o 
m 3 MvS 
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Ra. nitm-X\$m% iXUXlti&mT >i * >i ^ CH 2 NMe 2 . CH 2 0Me. CN. Ph. C0 2 E 
U CF 3 . y ^dt*^*, £> -5 VM±Ra i: Rbfc* — # * o T > ? n t H * n ^^~t. RctJH 
X It <R M t ;u ^ ^ * ^ ~t . W T Is] +1 o ) 

f? 1 §l!v£-?»<b ti^fb^^ (VI) >i1t£tm (XIII) ^bi 1 Mvitc^CT# 

fc^f 5 ^ >/- ;U it^m (XIV) It . * V -7 A y it^m* x t W * is >\, i£-t ZfRtortft 

v£ ( J . March*. [ADVANCED ORGANIC CHEMI STRYJ ( 
JOHN W I LE Y&SONS. 19 92^) \z «k *) . it^M ( I a-i i i) ^a? < *JxJ£U)u Jc 

9*F*L<tt. N - > ^ =e ^ * 'J > - N - Jr* : y K ^ ft BHfc »J £ T * THF-*f 
]x J£ k: ^ ft 3g j& * * 4- u 7 ^ > it-&%J'& mWtitir x 5 t7 ATI fbi" §ct T-ff 4 ^ti 
§ o /xJ&li3kft7!rSfli®T"C* #F * t < It m U T T* ff ft ti * = 

1, 2-x t H n ^ i, it&WJT'Jh £ i\L^m ( I a-i i ) It , ^h>#fffi#. t^M^f*^ 
Jfofcfflv*. m^n^^vSlc «k 9 y 7 - ;u fb^t/ ( Ib-i i) 3b £ x^Xt f >i V x -T- it^^Jlz 
^<|i) 1 T*§5. Ctl^ai, 2 ->> n K n ^ Wtn^<7>f*fIJxJ£ t Aft-t*fc*aj*. _L 
*E<7> [Protective Groups in Organic Synthes i s (H3JR) J lc Ir2f£^0 Jxfclk # £ ffl u T 
H UIE T § 5 o 
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Rd 



\ mm<t 
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n u : mtm . 

Y : ^h>XH-C ( R 3 ) (OR 1 ) - . 

R d : ( I ) i?v>TXlcffl^-*-<5<B;*&T ^ ^ u >_L<7>B£S. 

R 2 0 1 : - S ( O ) i-filT^i, - N 3 . N ( R 6 ) R 7 . -OCO-ft|7*^*X 

U^nr>, Jil T fa] ti . ) 

#»1y£i±x *fSBJHtl^t/ ( I ) R 2 t LT±.ieR 201 tc^2 *i * ft 

^ M it i" £ £ » 

#8l>£l±. ft^^ (VI) ^ bl 1 MvStcm c T4tU^M*L [%ft5 ( X V 

) i: tf> ix J£ *t Jfc S Ift^ UTHF, T>fe h > . DMF. T^h^h >) >i , s>* ? n 

2 3! <?> B Jx UE * 5 -t± § C i: tc J: 9 ff * ;b ft * . &. m t L T It ffi Wt * ') O A . T it it 



WLism (XV) icfe^TYib^ h ><^it^. fbi^t/ (VI) ^bll ®l>£k:i£ c Tipo 
fc^ h >-ffc£-*& (XVI I) @m^JxJ£ic^14&>g^tK £ \.*\*m<t*-M 

t fx J& $ * * a - ~f n t y h > ( X V I I I ) i: L . C^ft^f (XV I I I 

) iztt l s N 2 mmmixfo^ft & 7 z t s . ti^gmfb^-^ii. wrtc 

"t ffl 7Clx J£ [c *) ^ h > ■ ® 7C f -5 * T- ( I - i ) tc m < * T § £ . 

^t^M^^s -fiisT ^ * 'i m<?) m □ . n h n tz its w <?> * *t >v * ^ sizmitmiz & *> 

*df-x K {t&$0. * >l * > ft ^ iff fF 3t 1 <7>if 1 OiSlc¥lLTiftT-§§. 




[ 0 0 3 0 ] 

t.f4t4. ) 

tt, /xfCWfCfi^T >i T't K fb^-t/ (XIX) t . a t - ^ fbi^ (X 

x) h-hn-^^'i ') * um^^mum^m utii l f-^uit-sm (xxi 

) i: tTHF V<7>)xC4c^te&>£^cK - 7 8 'C 7b HiS TT JxJ£ $ i± . t h'n^y£ 
^t/ ( I - i i)*#S^^T?*>*. 

a? 6 Ma 

*®lv£ l± . >^ * T -fc ? - fb^"^ (XXI I ) t y' 7 ; > fb^t/ (XXI I I ) t * 

i- § z i: T* ff * t> ti S . 
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(XXII) 
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1 . iStc/xFS 

y h > £0 tJ< ^ S -\ M tu . t x h*S«7 5 ) X -n <?) M tg . ^ t£fn t ;u ^ >u S^tSfn t ^ 
Bf\T^iMi^l£T>t-^A#<^*i^^J^ftT\ ^ , 7y')A (Pd) s a4(Pt 

) xit- v <r >i c n i ) w ^ m ~z m nkm Tt-t %jj'£^mi-f <^*i£„ 

*t fi <7> BE ? o ')F it^%Q&>2> O * . y i f i 7 ; i t; 'J y > # <T) W ft T 

gL<!J#ffST, i? ? u u > ^ > x DCE, f 'J ^ > . T H F X ti T o 1 V <t> fx F5 tc ^ 
vf^£&}g^*SSftMftnSTJx)££ 3 hT*ff £;b*i£o *fcl±. t H a^y fb n"^ t 
*<7>JxJfcttlfc&<7) ii >i t°>mit^W ^WS CHCK HOBt, CDI ^^m^M^'J 
H*7> ; ^ >; ^ > V <?> Jx Jt^£ jI . TE A ^<7>%*$^*<7>i¥6ET^ L < li#??fiET\ 
DMF #<?>jxJ£k:^?£te£$g$£*SS75MflnST)xfS3 -t± £ 3 t T- 1 ff & *> ti S . 

7 3 tT*§ So ^ t K CDIftffli^lT\ H^fcHSHbl^ ? 

'J -y ? ^7 >i t° h fbo-^7) \zm < ItT'g -5 o tJ<^S. t 5 ;S^SStLTv^fL^ 

3 . fia&ftffimjfc 

xxT;Mt^ttt k n ^ x fb^-^fc =k u ii >i t* > se ft JB/ ^ fln * # J# -t S Jx fS l± 4f ff 

til ^iSiaic^lLTtfSr^f ^T*§§o JjllffSU^fttLT, THF^ * 

HHb-^-h ') *)Av *i&fb # ^ a ^ <t> ^ * ^ m & c t x*ft & ti £ . 

4. 1, 2-y t Fo^yfb^tl^7iTt Ktnft^Wft! 

1. 2-y t Kn^yxf ^S^if^lciS^lf §f Tft^^tl^o » ^ tl tz T 

>i ft hMb^-^/li. ^ 7 n n > ? > rxj^tc + . ifffF^itt 1 5 Mvilc 

miWtLfc^>i*fflv^s^k: il, 7; > fb^-^ic^iii-s*^T'§ So 
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vMi^s^r^^ifcLTii^ft, *f»i2*i£o *:f&HHfb^t; (i) ^M^^^tcfps 
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m 1 1 




No. 


R 101 


R 40 1 


R 50 1 


R 502 


P-1 


H 


H 


3-F 


H 


P-2 


H 


2-F 


3-F 


H 


P-3 


H 


2-F 


3-CN 


H 


P-4 


H 


2-F 


2-Me 


H 


P-5 


H 


2-F 


3-Me 


H 


P-6 


H 


2-F 


2-CI 


H 


P-7 


H 


2-F 


2-F 


H 


P-8 


H 


2-F 


H 


H 


P-9 


H 


2-F 


3-CI 


H 


P-10 


H 


H 


3-F 


H 


P-11 


H 


4-F 


3-F 


H 


P-1 2 


H 


2-Me 


3-F 


H 


P-1 3 


F 


2-F 


3-F 


H 


P-1 4 


H 


2-F 


3-MeO 


H 


P-1 5 


H 


4-F 


3-F 


5 - F 


P-1 6 


H 


4-F 


2-CI 


H 
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[IS 2] 




No. 


R ioi 


_/ni 

R 


R 5 0 1 


R 5 0 2 


A TUB. 

Am 


P— 17 


H 


2-nBu 


3 — F 


H 


Ph 


P — 1 8 


H 


4 — F 


H 


H 


Ph 


P— 19 


H 


2 — MeO 


3 — F 


H 


BBK | 

Ph 


P — 20 


H 


2 — CI 


3~F 


H 


Ph 


P — 21 


H 


2 — Me 


■■■■■ 

3 — F 


5 - F 


Ph 


P — 22 


H 


2 — Me 


3 — CI 


H 


Ph 


P — 23 


H 


2 — Me 


2 — CI 


H 


Ph 


P — 24 


H 


2 — Me 


3 — Me 


H 


Ph 


P — 25 


H 


Bt _1 

2 — Me 


H 


H 


Ph 


P — 26 


H 


2 — Me 


2 — F 


H 


Ph 


P — 27 


H 


2 — CI 


3 — F 


r— i— 
5 - F 


Ph 


P — 28 


H 


2 — CI 


3 — CI 


H 


Ph 


P — 29 


Py3CH 2 0 


2 — F 


3 — F 


5 - F 


Ph 


P — 30 


H 


4 — F 


4 — CI 


H 


Ph 


P — 31 


H 


2 — CI 


3 — F 


5 - r 


Ph 


P-32 


H 


2 — F 


3 — F 


5 - F 


Ph 


P-33 


H 


2 — F 


H 


H 


Py3 


P — 34 


H 


2 — CI 


2-CI 


H 


Ph 


P — 35 


H 


2 — CI 


H 


H 


Ph 


P — 36 


H 


2 — CI 


2 — F 


H 


Ph 


P-37 


H 


2 — CI 


3-CN 


H 


Ph 


P-38 


H 


4 — F 


H 


H 


Ph 


P-39 


H 


4 — F 


3 — Me 


H 


Ph 


P-40 


H 


4 — F 


3 — Br 


H 


Ph 
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No. 


R 101 


R 401 


R 50 1 


R 5 0 2 


X 


P-41 


H 


H 


3-F 


H 


-CH 2 - 


P-42 


H 


H 


3-F 


5 - F 


-(CH 2 ) 2 - 


P-43 


H 


4-F 


3-F 


H 


-CH 2 - 


P-44 


H 


2-F 


3-F 


H 


-CH 2 - 


P-45 


H 


2-Me 


3-F 


5 - F 


-CH 2 - 


P-46 


H 


H 


3-F 


H 


-CH 2 - 


P-47 


H 


2-F 


H 


H 


-CH 2 - 


P-48 


H 


Bu 


3-F 


H 


-CH 2 - 


P-49 


H 


2-F 


3-CI 


H 


-CH 2 - 


P-50 


F 


2-F 


3-F 


H 


-CH 2 - 


P-51 


H 


2-F 


3-CN 


H 


-CH 2 - 


P-52 


Py3CH z O 


2-F 


3-MeO 


H 


-CH 2 - 
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[^4 ] 




No. 


R 401 


R 50 1 


R 5 0 2 




P-53 


2-Me 


2-CI 


H 


Ph 


P-54 


2-F 


3-Me 


H 


Ph 


P-55 


2-CI 


3-CI 


H 


Ph 


P-56 


2-F 


2-Me 


H 


Ph 


P-57 


4-F 


2-CI 


H 


Ph 


P-58 


4-F 


3-CI 


H 


Ph 


P-59 


2-MeO 


3-F 


H 


Ph 


P-60 


2-Me 


3-F 


H 


Ph 


r "O I 




O 1 


H 

n 


Ph 

III 


P-62 


4-F 


3-F 


r— hi 

5 - F 


Ph 


P-63 


2-Me 


3-CI 


H 


Ph 


P-64 


2-F 


2-CI 


H 


Ph 


P-65 


2-Me 


3-Me 


H 


Ph 


P-66 


2-F 


3-MeO 


H 


Ph 


P-67 


2-Me 


H 


H 


Ph 


P-68 


2-F 


2-F 


H 


Ph 


P-69 


2-Me 


2-F 


H 


Ph 


P-70 


2-CI 


3-F 


5 - F 


Ph 


P-71 


4-F 


4-CI 


H 


Ph 


P-72 


2-CI 


3-Me 


H 


Ph 


P-73 


2-F 


3-F 


5 - F 


Ph 


P-74 


2-F 


H 


H 


Py3 


P-75 


2-CI 


4-CI 


H 


Ph 


P-76 


2-CI 


H 


H 


Ph 


P-77 


2-CI 


2-F 


H 


Ph 


P-78 


2-CI 


3-CN 


H 


Ph 


P-79 


2-CI 


H 


H 


Ph 


P-80 


4-F 


3-Me 


H 


Ph 


P-81 


4-F 


3-Br 


H 


Ph 
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* mn m v iz ^mn it^m x it * <d mm^^s iz fp# $ nm & u it m?* ? t u 
u^-umm. am. ^y^>im. mum. mm. w.mmiz ssng^, xt±. msha 



o 

5. 3 J; 7 £ IS # ffl IC tJ . lfiXU 2fl^ _h <?> * #J ?> ^ » < h^lfl^) 

^ v$ '14 ft ^ fR 3FU . mz.\t$LM. ^y-h-'i. ^H^SS. t h* o ^ y ^ d f ^ t i o - x 
x fift^^-b^a — > x > x 'j tr - ^fa 'J K > . & v/X tt > ? y -i Wt ~r >i 5 y 

» m z. it ^.t7 m > & -7 ^ * x a <Jo jc 7 ft in v#m ^ tftjHi ^ ^ ^ — nwt^ ^ ^ u<t> ^ 

3|> -tf 7 > . t Ho^fy t K o y d f i > f i -b ji, p - x 

7 9 U - h ft tcoWtlXlt V§'I4S L < li fl§ >§ '14 iftf H <?> 7 ^ ivT'tl LTt 

■7*Kixttac ^ >imm-&^&. -m.m\zm\^ hiiz^ftVEtztnmm. mz.itmm*x\t 

£7ftffiMK tfnfcftK M,nfc8!K ^#31!. Ki^Jt^tLToT^lu. 
f □ & ^ £ a6 ft Sim . to ® <?> * '14 X it f E * <?> m m ffl . & W M X it $1 W M % # 

tt^. *te*>tsi«auxiij»®»j Lifl, i5ijx.aattffl^s*xa^ii^s^^#*n 

So # * >§'I4 vg i« ffl X it mm M t Lxit. Mz. it -t* n tr u > r 'J n - ^ , * x u > 
r «; 3 - ;u x ti * - ^ tt 7 ft & . x 9 j - >i <r> & 7 ft t >u 3 - ^ M . X ti # v 

^ <> -rum^ 1 >i 9 -^m-tmm. nmm^M^xitmmiz ^ ^xmmit^ zrz. 

ii^-^nS-^ <?>it^x 1 H»S4ilJ> ^) S 0 . 0 0 1-1 0 Omg/kg, 

*f^L<ttO. 1~3 Omg/kg, SlcifiKUO. Nl Omg/kgi'il?* 
v. 1 0TcBSvMi 2 0lC?>ltTS-^i--& c nfMrta-^-^ tumult. IB 

^U^Mlt. frMMfz 1 )® 0 . 0 0 0 1 — 1 Omg/kgi'IlT's 1 B 107^iS^fC0 
tc ^ttTl^Jf f -5 o * fcx JSttJgffil i: LTlix ») #3 0 . 00 Nl OOmg/k 

gitlBl 0 71i^^i(0tc^(tTSJf t«. ¥4r. MJ#«)SLTf@ ❖ 

<7) JS ^ tc c T II itk M 5 ti § o 
[ 0 0 3 9 ] 

<r)it^m\z Hz t^T-tift^o ^rz^'mit^m^m^^^^miz^-t . 

ftfc. fffl # 45 CO B§ ^ it . WT^I0"?*5. 
FA : FAB-MS (M + H) + ; FN : FAB-MS ( M - H ) ~ ; FAB-MS li 

^lii^TlffP -i fbHa^^fvi ic jc sii^fft ; es + aes 1 + ; es-ijes 1 - 

;EI :EI-MS; E I -M S litfii A iry fLM«?>#f v£ic j: -5, |j£f| ; Nl 

: NMR (DMSO-d 6 . TMS flgBfclii) ^^f IS t°-^<5ppm; N 2 : NMR 
(CDC 1 3 . T M S 1*1 ) ^> iNf $C W ^ - 7 d p p m ; b r s : "/n — H ftsinglet 

; mp C a 1 D : 2 5 °C tc 4? It § JSetE JS- ( c : agJS ( g SI/ 1 0 0 cm 3 ) 

Me OH : ; C N X it N C : is t ) ; v i n : tr — >i ; P h : y x - ^ ; M 

e : > ;u ; diMe : y ifi ; E t : ac ^ ^ ; iPr : ^v^nt'i ; cPr : y 9 
P7'af4 ; cBu : y 7 vi 7* + >i ; n Bu : ;u ; cHex : ^ ^ a - ^ y >i ; A c 



: t -fe ^ ^ ; diCl : ? n n ; diF : s> 7 ;u ^- a ; tr i F : M)7*tD ; d i 
OH : ytFn^y ; p y : ; p y 3 : ;U — 3 — -i 'I : P y 4 : tr ') i> >i — 4 — 

-in ; -p y 5 : £° ^ >v - 5 - >i ; d i x r 4 : y tJfV7>-4-^i ; T h i op : 
^^-7a:> ; T h i 0 p 2 : f t7i>-2-ii : T h i 0 p 3 : f t7i>-3-^ ; phen 
y : 7 x. — u > ; y l : -i >i ; d i y 1 : >M ^ ; o x a 1 : is ^ *y B:M. : R e x : # % tffl ; 
Rex No. : t^fJif ! E x : IM ; E x No. : USteflJg-sf- : D A T A : M 

##00 1 - 1 <^ft a tm£frHLn^T£>£o 

# % #J 1 - 2 

2->fi-lH-^>X^; 7'/-i4. 0 gtei^TEA 1 3 . 9 m L * D i g 1 yrae 
4 0mLtSIU 2 - * n n £S#Bfr ? o 1 H 1 7 . 5 g % jffi T L . jx UES □ ^ % 1 

o o 'ct- 3 Bfwtitj* l fc. ^©^T^ai Lfcixfea^4Srk:**^i^.. ?DP*uT'iai 

Llcvg$?L. *;nfc';>7. 9mL?jDitt, 3. 5 Bf Pel 7jn ff&ffi flft L . J5J£ 

)tt§3J:T'iifei*^^l- (2-^aa7i^;u) - 2- (1, 3-ytFn-2 
H-^>X^ t*>/-^-2-^ ')t>) x? (#til-2) 6 . 1 g (75%) 
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[ 0 0 4 0 ] 



im 5 ] 



2 R5 3 

H 



Rex 
No. 


R101 


R102 


R 501 


f^502 


R5Q3 




Rex 
No. 




pi 02 


R501 


f^502 


R 503 


DATA 


1-1 


H 


H 


3F 


5-F 


H 




1-24 


H 


H 


3-F 


5-Br 


H 


FA:335:333(1:1) 


1-2 


H 


H 


2-CI 


H 


H 


CZ vD"t" .cLf 1 


1-25 


HI 


1 I 

M 


3-F 


5-CI 


1 t 
1 

n 


FA: 289 


1-3 


HI 


H 


2-F 


H 




FA: 255 


1-26 


H 


H 


3-CI 


4-F 


H 


FA: 289 


1-4 


H 


H 


2-Me 


H 


H 


ES+:251 


1-27 


H 


H 


2-CI 


5-F 


H 




1-5 




H 


3-F 


H 


H 


F^K . 2 5 5 


1-28 


H 


H 


3-Br 


4-F 


H 


FA:335:333(1:1) 


1-6 


H 


H 


3-CN 


H 


H 


ES-f:262 


1-29 


H 


H 


3-CI 


4-CI 


H 




1-7 


H 


H 


3-MeO 


H 


H 


ES+: 567 


1-30 


H 


H 


2-F 


3-F 


H 


F^\. 273 


1-8 


n 


H 


3-Me 


H 


H 


ES+:251 


1-31 


H 


H 


2-F 


0_p 


H 


ES+:273 


1-9 


H 


H 


3-CI 


H 


H 


ES+:271, 
273 


1-32 


H 


H 


3~ F 


4-F 


H 


FA: 273 


1-10 


H 


H 


3- MeOCO 


H 


H 


N1: 3.91 (3H, 

s), 

6.08(1 H, s) 


1-33 


H 


H 


3-CI 


5-CI 


H 


FA: 305 


1-11 


H 


H 


3-vinyl 


H 


H 


FA: 263 


1-34 


H 


H 


3-F 


5-CF3 


H 


F^\. 323 


1-12 


H 


H 


4-F 


H 


11 
n 


E v5-f~ . 255 


1-35 


H 


1 1 
n 


2-F 


3-F 


5-F 




1-13 


H 


H 


4-CI 


H 


H 


ES+:271, 
273 


1-36 


H 


H 


3-F 


4-F 


5-F 


FA: 291 


1-14 


H 


H 


4-Me 


H 


H 


ES+:251 


1-37 


p 


H 


3-F 


5-CI 


H 


ES+:307 


1-15 


H 


H 


4-CN 


H 


H 


FA: 262 


1-38 


F 


H 


3-F 




H 


FA: 273 


1-16 


H 


H 


3-CF 3 




H 


ES-K323 


1-39 


F 


H 




5-F 


H 


FA:291 


1-17 


H 


H 


3-F 


4-CI 


H 


ES-K289 


1-40 




F 


3-F 


5-CI 


H 


ES"f* .325 


1-18 


H 


H 


2-Me 


3-F 


H 


ES+:269 


1-41 


F 


p 


3-F 


5-F 


n 


ES+:309 


1-19 


H 




2-MeO 


5-F 


H 


ES-K285 


1-42 




H 


3-F 


5-F 


H 


ES+:307 


1-20 


H 


H 


3-Me 


4-F 


H 


FA: 269 


1-43 


F 


Cl 


3-F 


5-CI 


H 


ES+ .34 1 


1-21 




H 


2-Me 


5-CI 


H 


FA: 285 


1-44 




CI 


O-r" 


5-F 


H 


ES+:325 


1-22 


H 


H 


2Me 


3-Me 


H 


ES-K265 


1-50 


H 


H 


3-Br 


H 


H 


FA:31 6:31 4(1:1) 


1-23 


H 


H 


3Me 


5-Me 


H 







[ 0 0 4 1 ] 



im 6 ] 




H 



Day Kin 


A if 


DATA 


1-45 


2-CF 3 -Pv5 


ES+:306 


1-46 


Thiop2 


ES+:243 


1-47 


2-F-Py4 


ES+:256 


1-48 


2,6-diCI-Py4 


FA: 306 


1-49 


Thiop3 


ES+:243 



[ 0 0 4 2 ] 

# # #J 2 - 1 
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g 1 y m e 3 -t± . 30 afe^fW L 1 - (3, 5-^7*to7i-*) - 2- (1, 

3-ytFo-2H ?>X^ / l /-4-2-^ 'i r>) x ? ; > 0 . 8 2 g =k V T 

E A 1 . 4ml % # t? d i g 1 y m e Sis 5 m 1 * iz . 7 0 °C fin fi T lc T & * 1c j$ T t 
o iiiT^ 1 0 0°C IT'i]DfiL8 2 5 ^fM)t&£ i±. fitSJ* o . 1ml h \z 1 7 

5 °c *T#fi5 -ttJR 2 5 frfMMmZ Hfzo If*^iif»ixf ;b TSCHUAffi L&*fiftl* 

fcT«jai"t-6 - ^ 1C J: 9 . S^^^;b--^^^> (1 : 3) $g ft SB <k *> it €i fE # 1 - 
( 3 , 5-y7*tn7x^*) - 2- ( 1 , 3 - *J t K n - 2 H - ~< > X -f 3 ?* >/ - >l 
-2-^Jf>) - 3- (3-t*-t7i^t) ypn-y-i, 3 — y ir y o . 83 g ( 

# # f J 2 - 1 ) (6 8%) tl/:. FA: 4 03 
Is] m iz L T ^ 7 ~ 9 lc it&m * Mil L o 



[ 0 0 4 3 ] 




Rex 
No. 


R 501 


R 502 


R 

03 


R 101 


R 102 


DATA 


Rex 
No. 


R 501 


R 502 


R 503 


R 101 


R 102 


DATA 


2-1 


3,5-diF 


5-F 


H 


H 


H 


FA: 403 


2-22 


3-Me 


5-Me 


H 


H 


H 


ES+:395 


2-2 


2-CI 


H 


H 


H 


H 


ES+:401 


2-23 


3-F 


5-Br 


H 


H 


H 


FA:465 


2-3 


2-F 


H 


H 


H 


H 


ES+:385 


2-24 


3-F 


5-CI 


H 


H 


H 


FA:41 9 


2-4 


2-Me 


H 


H 


H 


H 


ES+:381 


2-25 


3-CI 


4-F 


H 


H 


H 


FA:41 9 


2-5 


3-F 


H 


H 


H 


H 


FA: 385 


2-26 


2-CI 


5-F 


H 


H 


H 


ES+:419 


2-6 


3-CN 


H 


H 


H 


H 


ES+:392 


2-27 


3-Br 


4-F 


H 


H 


H 


ES+:463 


2-7 


3-OMe 


H 


H 


H 


H 


FA: 397 


2-28 


3-CI 


4-CI 


H 


H 


H 


ES+:435 


2-8 


3-Me 


H 


H 


H 


H 


ES+:381 


2-29 


2-F 


3-F 


H 


H 


H 


ES+:403 


2-9 


3-CI 


H 


H 


H 


H 


ES+:401 


2-30 


2-F 


6-F 


H 


H 


H 


ES+:403 


2-10 


3- MeOCO 


H 


H 


H 


H 


ES+:425 


2-31 


3-F 


4-F 


H 


H 


H 




2-11 


4-F 


H 


H 


H 


H 


ES+:385 


2-32 


3-CI 


5-CI 


H 


H 


H 


ES+:435, 437 


2-12 


4-CI 


H 


H 


H 


H 


ES+:401 
, 403 


2-33 


3-F 


5-CF3 


H 


H 


H 


FA:453 


2-13 


4-Me 


H 


H 


H 


H 


ES+:381 


2-34 


2-F 


3-F 


5-F 


H 


H 


ES+:421 


2-14 


4-CN 


H 


H 


H 


H 


ES+:392 


2-35 


3-F 


4-F 


5-F 


H 


H 


FA:421 


2-15 


3-CF 3 


4-F 


H 


H 


H 


ES+:453 


2-36 


3-F 


5-CI 


H 


F 


H 


ES+:437 


2-16 


3-F 


4-CI 


H 


H 


H 


ES+:419 


2-37 


3-F 


5-F 


H 


F 


H 


ES+:421 


2-17 


2-Me 


3-F 


H 


H 


H 


ES+:399 


2-38 


3-F 


5-CI 


H 


F 


F 


ES+-.455 


2-18 


2-MeO 


5-F 


H 


H 


H 


ES+:415 


2-39 


3-F 


5-F 


H 


F 


F 


ES+:439 


2-19 


3-Me 


4-F 


H 


H 


H 


ES+:399 


2-40 


3-F 


5-F 


H 


CI 


H 




2-20 


2-Me 


5-CI 


H 


H 


H 


ES+:415 


2-41 


3-F 


5-CI 


H 


F 


CI 


ES+:471 


2-21 


2-Me 


3-Me 


H 


H 


H 


ES+:395 


2-42 


3-F 


5-F 


H 


F 


CI 


ES+:455 



[ 0 0 4 4 ] 



[is] 




Rex No. 


am 


DATA 


2-44 


2-CF 3 -Py5 


ES+: 


436 


2-45 


Thiop2 


ES+: 


373 


2-46 


2-F-Py4 


ES+: 


386 


2-47 


2,6-diCI-Py4 


ES+: 


436 


2-48 


Thiop3 


ES+: 


:373 



[ 0 0 4 5 ] 



[ft 9 ] 




Rex No. 


R 501 


R 502 


R 601 _ g m 


p401 


R 101 


DATA 


2-49 


F 


F 


3-EtOCOCH=CH-Ph- 


H 


H 


FA:475 


2-50 


F 


H 


3-CICH 2 -Ph- 


H 


H 


I ■ ^« \J 1 


2-51 


F 


F 


3-CICH 2 -Ph- 


H 


H 


FA:425 


2-52 


F 


H 


3-Ac-Ph- 


H 


H 


FN: 399 


2-53 


F 


F 


3-Ac-Ph- 


H 


H 


FA:419 


2-54 


F 


F 


5-Ac-Thiop2 


H 


H 


FA:425 


2-55 


F 


H 


3-MeCH=CH-Ph- 


2-F 


H 


FA:417 


2-56 


F 


F 


4-vin-Ph- 


H 


H 


ES+:403 


2-57 


F 


F 


3-vin-Ph- 


6-F 


H 


ES+:421 


2-58 


F 


F 


4-vin-Ph- 


H 


F 


ES+:421 


2-59 


F 


F 


2-vin-Ph- 


H 


H 


ES+:403 


2-60 


F 


F 


3-vin-Ph- 


2-F 


H 


ES+:421 


2-61 


F 


F 


3-vin-Ph- 


4-F 


H 


ES+:421 




I 


F 


3-vin-Ph- 

\J will I 11 


5-F 


H 


ES+:421 


2-63 


H 


H 


3-vin-Ph- 


H 


H 


ES+:367 


2-64 


F 


H 


3-vin-Ph- 


2-F 


H 


ES+:403 


2-65 


F 


H 


3-vin-Ph- 


4-F 


H 


ES+:403 


2-66 


F 


F 




H 


H 


ES+:429 


2-67 


F 


H 




H 


H 


ES+:411 


2-68 


F 


H 


3-vin-Ph- 


2,4-diF 


H 


ES+:421 
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H , 



m ) 



1 0 



3 



#0 4 - 3 

t n > X 7 ^ t 

[ 0 0 4 7 ] 



- 7 8 °C 
■/ ;u 5 

lift Li 

•7 h 7* => 

2.4- 
5 g ( 1 

( 9 H . 

( 1 H , 

T <7> # ^ 

- 7 ;U 
9 H , 

. 4 2 ( 

- ( 2 , 
t K F 



^A-THFi 
-N/^iP L . TH 

7 i — 
7 >l 



£5.3 

v r ^ >- 

iCTft W 

* o - 3 

) 

7 . 

2.4- 
— * >i 5 
7.32 
s ) 

* * >l — 

2 5 



ml 7 . 6 2 ml tiTLt. - 1 0 °CT* 1 0 
F 2 0 m 1 M ^ L 2 , 4 - x 7 * a 
. 1 B#f^lftt$ L 7c, ic^T . DMF 7 . 2 3m 
4ml tlmilfi-N^SL/:. II M 7> II fii 7k t 
^AlCT^SLto iHH^. iCf^l^y 'J 

L , -^-t>-ftg£:x^,b (2 0 : 1 — 10 : 
- * H> 5 ^ flfi t e r t - ^ ( # 



0 0 % 
s ) 
s ) 

m 4 - 

n - 3 
s ) 

1 H , 

2 — i? 
A : 2 



0 4 ( 1 H > m) 



8 . 14 ( 1 H . 



m 



3 izak$nzit&%ti-&mrzo 



( 1 H , 



t e r t — -f * 'i 
t , J = 8 H z ) 



FA: 225 
8 . 0 8 (2 



1 , 



3 - i? ir * V =7 y - 4 - -i n ) — 2 — 7 ^ 



#J 5 

> ^ ^ h 'J 7i 

7 8 °C T . 1 . 5 

x* i o ft must ft L 

a — 3 — * ^ 5 ^ 
S L 1 BfWtftJt L 

V h it 7 7 -i — \Z 

7 ji ir n — 3 — tf 
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# % m 5 - 3 
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3 
3 



# * m 5 - 5 

[ 0 0 4 8 ] 



2 
1 



— ^ vfc 7, ^ 

9 Mt) n — 
tz & . - 7 

S<7) 

r * x *7 2 

TfitW L , 

— ^ ^ S 

: 2 3 9 
T <n # % 00 

— 7 ;u ^- n 

6 . 

— ( x 7 n 

— 7* n t — 



— "7 A 3 

7* ;U M 

8 °C ^ ^ 
t e r t 

\z T&m 
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t e 



— >- 



F 8 . 1 3 g * # tf T H F >g « 9 0 m 1 iz , - 
U - T H F M m 9 . 5 0 m 1 % jffi T L = 0 °C 
. T H F 1 0 m 1 \z m L tz 2 . 4—^7^^- 



31 L . 



inn. 



5 - 2 fc> 
-3-7" 

7° n \£ 'J 

— 3 - tr 

2 — 7 Jl 



r t 

^ 5 
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> ^ F A : 1 8 9 . 
FA: 193. 
FA: 202 



501 




502 



601 



Rex No. 


n501 


R 502 


R 


DATA 


5-6 


F 


H 


-CH=C(Me) 2 


FA: 41 3 


5-7 


F 


H 


-CH=CH(Me) 


FA: 399 


5-8 


F 


H 


-CH=CHCN 


FA: 41 0 


5-9 


F 


H 


-CH=CH-Ph 


ES+:461 


5-10 


F 


F 


-C(=CH 2 )-Me 




5-11 


F 


H 


-CH=CH-iPr 


FA:427 


5-12 


F 


H 


-CH=CHCH 2 OMe 


ES+: 


:429 


5-13 


F 


F 


-CH=CHEt 


ES+: 


:431 


5-14 


F 


H 


-CH=CHCH 2 N(Me) 2 


ES+: 


:442 


5-15 


F 


H 


-CH=CH-cBu 


ES+: 


:439 


5-16 


F 


F 


-CH=CH-cHex 


ES+: 


:485 


5-17 


F 


H 


-CH=CH-cPr 


FA:425 
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# # flj 9 

f h77*f47>t^')A7^t l J F7. 8gti^^7-y-7"4A 2 4 g ^ a 
t? T H F Jgi* 2 5 m L % ~r >i ^>fHMTIit T 1 2 Fff ft^ftlf L fc, 0 °C tc tfj^ L 7cR 

. 3 - C 2 - ( 1 , 3 - y t F n - 2 H O X ; 7'/- 4 - 2 - 'J r>) — 3 — ( 

3-7itn7i^i) — 3 — * *r V 7' a ^ ; >i ] ~? > X ~r >i -r* t K 3 0 0 m g t i? v 
re - ji ( 2 , 2, 2-M)7Atnifi) 7tX70t J fyh'l. 7 g$^t?THF 
)§i2 OmL^iTL/i. IiST5IBll}tLf;, JxffciS t/ * ii L . 6i**:?ki5fe. M 

*fi*& x h v ^ a ic x vilt . £ c 7c i£% x x r >i 77 7 a ? n v h r v 7 

- lc T fit M i~ £ 3 i: \Z «k ») . gfitx^^-^df ^> (113) vgftg&J: *J ^fe^*<^ 

2 - ( 1 , 3 - x t K a - 2 H oX^> 7'/-i-2-^ ')?>) - 1 - ( 3 - ~7 >i 

tn7iz4) - 3- {3 - [ (1Z) - 3, 3, 3-f 'J7<i,to^o^-l-i>- 
1 - >f ;u ] 7ii;H -^n^o - 1 , 3 - x ^- > 2 0 1 m g (5 7%) FA: 4 

5 3 

[ 0 0 5 1 ] 
1 0 

1 - ( 3 , 5-y 74tn7i^4) - 2- ( 1 , 3-ytFn-2H-^>X^r 
^ - 2 - -f ^> ) - 3 - C 3 - (tFo^y^f*) 7 x - ^ ] 7' a ^ > — 1 , 3 

- x ?J- > 2 . 1 1 g^^fcy 7n a > ?>)gS2 Om+IA rtf^v^^ 1 3 . 5 5 g 
^TjDx. 4. 5 B¥Wtlt:}$ L fc 0 -b 7 4 h ^ . ag<fStf>&* ^C/iSIt^^f^v-ftii 
^^tcJc^lSUfbL. 3 - [3 - (3, 5 — i> 7 ti *u 7 3L—t),) — 2— ( 1 , 3 - x t 
K n — 2 H — ~* > X -i 5 ^ '/ - Jl - 2 — -i ') t' > ) - 3- t^f V7'o^ J ^i] ^> X? 
^ t' t H ( # % 0J 1 0 - 1 ) 1 . 0 9 g (5 2%) tit. F A : 4 0 5 

mmcLX , 1 - C 3 - ( 2 , 2 - x > ^ ^ - 1 , 3-yt^V7>-4-^0 - 2- 
7*tn7i-*] — 3 — tr x > — 3 — -i 'i -7° a ^ > — 1 , 3 — i? ir > ( # # #J 1 0 — 
2) tifc, FA: 344 

# % 0 J 1 1 

3 - (2, 2 — iS * * >i — 1 . 3 - x *■ * v =? > - 4 - ^ ) - 2 - 7 >i Or a #S#gfc 
x^;i,5. 4 6 g^THF 1 OOmllcSSL, 0 *C ic^JH L fe^. lNTK^fb-^h'i 



^ A7kvg}«t 4 0 . 8 m 1 % V> o < *) lWz.rz„ MUlzM-U L . $ «b tc 1 7 B?ratft# L tz, T 
HF^gSLfct, B 3 % 0 °Clc ft#J L . P H 3 - 4 lz & £ *T-ftt^ * o < ^Difc. 

x 4 ac- ^ >l T'tt £B L . fi« X h'J^A IC T^jtSfc «k L . To 1T'3 H^Si" 

§ C t IZ Jc *) . 3 - (2, 2 — x > ^ - 1 . 3-y't J fV7>-4-^'l') - 2- 74 

* p $,|fi ( # % 0j l l - l ) 4 . 6 6 g (95%) F N : 2 3 9 

[B] ti tc L T m 1 1 lc ^ 3 ti s # % ffl 1 1 - 2 7k tf# % fJ 1 1 - 1 3 ^ it ^ Mit L Tz 
. #%#J 1 l-6^bl 1-12 <7)fb#i»t±. xtl^i-S^^Mtt^j^^^fflv^TtH 

* # f J 1 2 

1— [ 3 — ( 7 n n > ^ n.) 7 x^jL-] — 3 — ( 3 , 5-y'7^to7i-4) — 2 — 
( 1 . 3-yt FP-2H-<>X^;5 fl /-i-2-^ 7° n > - 1 , 3 — 

^ 1 0 0 mgt^tfDMS0S'*2ml * tc g^ifr 77 ^ u 3 5mgti^Dt, 
Tic Tift 2 B BKff L tz. jxJ^^lcliM<^^fnJ^fbT> ^ - ^ A*>g^v±3\ ftS£:x^ 
^ T $C 0 ft £B L^Tka^^ X* V £ £ fc5$iS% -> 'J * *f », ii 

=> u 7 n v h 7* 7 7 -(-[CTilL> it ^ ;U - ^ * > (1 : 2 ) ?g JiJ S& <k 9 ft fe 
tt^lHrng^it. zn^0°C^T^»<^S^x^4-^^r^> (1 : 3 ) frbffiH, 

Z tlz & *) , ft fe*S H <?> 3 - I 3 - (3, 5 - x 7 ^ * a 7 1 ^ 4) - 2- (1 

, 3 - ^ t h* o - 2 H 5 > X >f 5 7* >v — 2 — A ') > ) - 3 - t^f V 7"o a- j 

] -<>y47tT-h ( # # 0J 1 2 - 1 ) 68mg (64%) tifc. FA: 449 

mniz 3 - [ 2 - ( 1 ■ 3-ytFo-2H-^>X^7'/-4-2-^')f> 
) — 3 — (3-74tn7i_4) - 3- t^V7nA- j >fi] 'Oyir-fef-h (# 

% 00 1 2-2) * # . FA: 4 3 1 
[ 0 0 5 2 ] 

##0J 1 3 

3— {3-C3— (3, 5-^7*tn7ii*) -2 - (1 - 3-ytFo-2H- 
~* > X -f 5 7* V* — ^ — 2 — -f t' > ) — 3 — Jr ^ V 7° n 7 -i >i "J 71^4} t 7 ') if 

xz^;u 1. 2 g t#t?THF S'*2 5 m 1 % T ^ xf> #xMft£T — 7 8 *C * TftfiJ 
L x 1 . 0 M V A V X ji t ji 3 - rj u t H •) K-To 1 jgft5. 5 m 1 ^ & * lc j§ 
Tit. 0 *CICT JR 2 B?IBft#Lfc. SS- 7 8 °C * T-^iP L im S <?> 5B 7C SI % SST^. 
lcIfiiT#g^t,^4 O^PIIttf ^tfc, IxJfcift*- 3 0 tWT L . ^fitf>> 

7 ; - 4 Jc LT^Cf-T-;§t/^iiM<^»^^^^ i: H tc^fevt Lli L 

fe. ill St t> i« t* if \z «k *) »^tife**»JB**i5fe L x *t*fiftBtv ^ uizxmmis «k 

^ C fc&SE* > 'J*ri*7A?n7b ^ — \z XffiM-f Z> Z t iz X *) . 

mm^- * ti — ^^^y (1 : 1 ) vgftg& =k *) M&¥£&>fr<?) 1 - ( 3 , 5 - "J 7 >v ir u v x. 
->i) - 2 - ( 1 , 3-ytFn-2H-'<>X^y , ;-A-2-^Jf>) - 3 - [ 
3 - (3-h Fa^y7"n7-l-x>-l-44) 7i^;i,] 7° a ^ > • — 1 , 3 — i? 

ir y 0 . 5 8 g ( 5 3 % ) % ft tz . FA: 433 
###J 1 4 

3 - 3 - H ^ S # i& 7 . 4 4gfeiV7^';i»xf;i,3. 9ml 5^tf7-bl-l ') 
4SS5 Oral ^lc, StA-7y7Al 0 4mgfcJ;VTEA5ml 

* 1 0 0 'CTtTfl 1 2 IB fin 3 Ii<?) > 7 7 - ;u is «k VSfSt^^^T 
i5fe^ L **»^ t . ilJK*iSiJBE@*Lfe. ^ C fcffiJfgffi%^M<?>x 7 7 - >l \z X 
n%a it-? Z Z t IZ «k 9 . felS a ^^3 - (3-xF^fy-3-t i r77a7-l-x> 
-l-'f'O $It»5. 8 2 g (8 8%) tfffc. F A : 2 2 1 

5-1 

4 - (3-7'Dt7izi) - 2, 2 - ^ > ^ ^ - 1 , 3-yt^^> 1 g^THFS 
m 1 8 m It MM L . - 7 8 \z ^JH L 7x^: . n - 7' * ^ >j ^ 7 a 1 . 5 7M^^^>S 
ift 2 . 3 5ml t mW^ltTiTLfc. SS T *S^T ^ x 3 «b lc 3 0 t> KJt L tz = - 7 8 °C 

icT^i^Ty x ^ ® fij * tjn ^. ilt^ILfe. ^fbT > t - o L**mw&JxfZm\z& 

gf 7 n n * 4 A - > 7 7 - >l (5 : 1 ) T 1 0 0 ft tbS L . ^fM^Um-h V ') O U \Z X 16 



;u = 1 : 1) tc T « 10 L . 3 - (2, 2-^>^^-l. 3— 4 — 4 >i) 
$Ift (#%fJ 1 5 - 1 ) 5 5 0 m g ( 6 3 % ) % # . FA: 237 

|b] tl lc L T 4 - (3-^n ; E-2-7^tn7i-;0 - 2, 2 — ^ > ^ - 1 . 3 
-y t^V7>J; ^ *-3 - (2 , 2 — > f ^ — 1 . 3 — y t^V7> - 4 — 

^ 'i ) (##00 1 5 - 2 ) ( 5 %) FN : 2 7 7 

[ 0 0 5 3 ] 

# % 00 1 6-1 

3 - [ ( 1 R ) - 1 . - 2 - 7 ;b ^ n $Ifi if ^5. 

7 1 g & 2 , 2 - y > f 7*n 3 o m 1 Icigi L , p — h >l x > X ;u * > Ifc — yj<fO 
^4 7 6 mg?^iIfiT3 0 y>tS}f L „ SSftfiir^^/jn*.*:^ @^^x^;UTttjliL 

77^;y77^A7n^h7^7y- (^^-^y : fttxf ^ = 1 0 : 1) TfilU 3 - C 
( 4 R ) - 2 , 2 - ! J > ^ - 1 , 2,—iS**V s 7y — 4 — 4M—2 — -7>\,*X2 $If 
g£ x ;U (###0 16-1) 5 . 4 6 g (8 1%) *j|fc. F A : 2 6 9 

|B]+|lc LT*tJ£^£^^Mte&J5S%fflv*TJilT<7>##0!l 1 6 - 9 Hi llc^S 
tl -5 # # #0 1 6 - 2 fc> «b # % m 1 6 - 8 <D tOU L . 

# # 00 1 6-9 (4R) - 4- (3-^nt-2-7^to7x_i) - 2, 2 - S> > 
^ — 1 , 276 

# % #0 1 7 

3-7-Dt-2-7itnMfl x -f- ;u 1 2 . 7 6 g * T o 1 >§ 5 Oml lc Jg f$ 

L, h ') 7*f ^ (t^il) XX 1 5 . 8ml. h 'J 7 (y -<yy ') t> Tt f >) y ^' 7 

y 'y 2 3 6 mgteJ:Vl ') — t e r t — ~f * >l * X 7 -f > 1 0 w t % ^ ^ ^ > "jg J« 1 . 

2 5 m 1 % KA iX^fln L . t ^ =f > f? ffl M T € S lc T 1 3 Bf m Kit L . x ;u x - -r- ;i, 

3 0 0 ml T^fR^. 7 -v ft?) ') 7 A 2 5 g J: lit®!* 5 m 1 $i]DxT 3 0 #Wt£# L . ffi 
Oj n - h T* 4^ vg % * ^ jg L £ It . # i« * i! fig L , Si^y ') 7)yi7)7i, 7n7h ^7 
7 >r - (^^^> :S|ifi = 4 0 : 1) ic T ffiM L . 2-7 ;u*u-3-if-^ £S 

#@£ x * ;u ( # % 0IJ 1 7 - 1 ) 10. 3g (9 7%) 

[e] ti lc LTi 1 1 \z $ ft 5 # # #0 1 7 - 2 fc> <b # # #0 1 7 — 5 <t> ft n^J ^ SO 3t L <, 

# # 00 1 8-1 

AD-mix (974. 3 gt t e r t -7 ? J - * 2 6 5 m 1 t|l* 2 6 5 ml^ 
& 8Uc fln £ . MUlzx 3 0 L fc. 0 °C ic tfjfiJ L . 2-7;u*n-3 

-^-;^,|fi ifM 0. 3g^7jn£3. 5 BfWK}$ L fc. ffifilftSt^ h 'i ^ A 7 9 
. 6 g^»£IfiT3 0 7>*}tLfct> S^x ^ ;u Ttttt L fc. **»IB*ISft^M*Ti5fe 

^ L . BftUt-^ h 'J ^ aic =fc vag<fif^x 4£ c fc^ac* x v 77 r-»u ii => u 7 a -? v r 
^7 >f - ( ^ * y : S^x ^ ;u = i : 2 ) Tlfi L. 3 — [ ( 1 R) — 1 . 2-ytF 
n 3f x x ^ ;b ] - 2 - 7 * u x^;u ( # # 0IJ 1 8 - 1 ) 5. 7 1 g (4 7% 

) % t# o FA: 229 

N8icLTWT^#^|i| 1 a 1 llc^£il£###0 18-2^<b###0 1 

8-7 <o }fc '14 & C 1^ ^ »! 3h L t. 

###0 1 8-8 1- (3-^nt-2-7Jutn7iz;i) x 9 > — 1 , 2 — 'J f — >i 
FA: 236 
[ 0 0 5 4 ] 

#%190 1 9 

3-7*Pt-2-7PDf,|f|2. 7 0 g<7>DMF>§^ (3 OmL) lz 3 ^ f t > f ;i, 
1. 1 OmL tm|7) ') 7A2 . 3 8 g tSSictllX^x . 1 ff L . fxfom \z 
tK % m x. Tz '& . SlifU^fRLfc. 7>^Jffm. *^^^7K^^«aft^^7KT')l[B)Xi5fe 

.^+h> (i o 0 : 3) $-i§m-glttl)y 'J7)r*7j7i,7n7h y* ^ 7 -f -T'ii 

L3-7 J Dt-2-ynn$,|f|>fi2. 26 g (7 9%) ^ifc. FA: 25 0 



# * m 2 o 

N , N - yM V 7* o b* 4 7 ^ > 0 . 7 2 m 1 * # t? T H F vg v« % ~r >l =f > # X ftift 
fkklTJK— 7 0 °C £T'tf*£fl L . 1. 5 4M^f*'Jf7A-^^^>gift3. 3ml ^JiS 
Tit. /xUEiK*JK- 1 5 °C i?#S3 SIS. /xl£i**Jft- 7 0 °C £T-^£P L . 3- 

t -fe * >i \£ '> is > o . 5 4mi ^^^t, mumizxm s o fr^mn . wt ^ x 3 - c (4 

R ) - 2 , 2 — ^ > >l> — 1 , 3-y t^V7>-4-^0 - 2 - 7 ;u * n > X T >i 
rt F 1 . 1 g^#tfi*THF)?'«5ml ^iWciTLfc. - 7 0 °C [c T JR 2 0 t> n 
3 <b fcJK- 3 0 °C ICT#3 3 iff raift^ L fz'&. iiM<^0. 2MS»*4ftf ^k:T 
Be 0 ft ttS J* ft % ff * o o >friaJB*fla*n£Jg*lcTifc8K i^T&^fiftlfc^ >• *7 Ate 
T IS j$ 2 -£ . SSSStck^^tfc^rS*^ ^yi*7A?D7F ? v 1 - ic t fit 

# IfM L . Bfitx ^^-^^r+^> (7 : 3) StfiS&J: 0 . to 3 - C 3 - ( (4 
R ) - 2, 2 — S J > ^ — 1 , 3 — i?t^V7> - 4 — >l) — 2 — y >l * v y ^ — >l] 

- 3 - t F n ^-y - 1 - f 'J y > - 3 - ^ - 7"a a-> - 1 - t> 0 . 7 7 g (45%) 
* » . F A : 3 4 6 

# # flj 2 1 

1- [3 - ( (4R) - 2, 2 - x > ^ - 1 , 3-i't i fV7>-4-^) - 2- 7 

^ t n 7 1 ^ ^] - 3 - f 'J y > - 3 - ^ i - 7 n >o - 1 , 3 — ^ ^- > 0 . 3 8 g te J; 

y7-yfl:*'j^Al. 3 g % # t? D M F 4 m 1 * \z n MltikM 0 . 1 g * ^fln L . 
frT, #3 2. 5 iff ^ ^MtftJt L s 3 7f^f ^0. 1 6 m 1 % $ h \z [a]*fr tc T #9 

1 fff WKff L fc. /xH5«k:3iS^3fi}«l*%a?. * 'Mc T St 0tt ttS L # «b ttfc**» 

fS^iafn^J^TKfe «k Of to * Eft & x 7 AtcTlK/X. VtW is J: VIE** S i± . >g^©S 

- ^ * +)- > (1 : 1 ) ;g ttS #P J: *) . ft fe -\k m <D 2 - I fcf X ( > -f- ^ X ;U -7 r - ^ ) > * 
U > ] -1- [3 - ( (4R) - 2. 2-^>^^— 1, 3-y t^f V7>-4-^i) 
-2-74to7i^*] — 3 — \£ «j i? y — 3 — -i >i — ~? a ^ > — 1 , 3 — x ^- > 0 . 1 
4g (4 9%) tifc. ES+: 448 



[ 0 0 5 5 ] 



[iii] 



O & 5 ^702 



Rex 
No. 


R 701 


R 702 


R 


DATA 


11-2 

m w Mm* 


H 


2-F 


5-vin 


FN:165 


11-3 


H 


2-F 


3-vin 


FN:165 


11-4 


H 




3-vin 


FN:165 


11-5 


H 


3-F 


5-vin 


FN:165 


11-6 


H 


2-Me 


3-{(2,2-diMe)-1 ,3-dixr4} 


ES-:235 


11-7 


H 


H 


3-{(2,2-diMe)-1 »3-dixr4} 


ES- S 221 


11-8 


H 


H 


3-{(2,2-diMe)-1 ,3-dixr4} 


ES-:221 


11-9 


H 


2-F 


3«{(2,2-diMe)-1 ,3-dixr4} 


FN:239 


11-10 


H 


4-F 


3-{(2,2-diMe)-1 ,3-dixr4} 


FA:241 


11-11 


H 


2-OMe 


3-{(2,2-diMe)-1 ,3-dixr4} 


ES-:251 


11-12 


H 


2-CI 


3-{(2,2-diMe)-1 ,3-dixr4} 


FA:257 


11-13 


H 


1 1 
n 


3-- — c=<l 

H 


CT KJ »i 

r III > 1 1 O 


16-2 


r— jl 
CI 


2-Me 


3-{(2,2-diMe)-1 ,3-dixr4} 


El: 264 


16-3 


Me 


H 


3-{(2,2-diMe)-1 ,3-dixr4} 


F*^^« 7 


16-4 


Me 


H 


3-{(2,2-diMe)-1 ,3-dixr4} 


FA:237 


1 6-5 




2-F 


3-{(2,2-diMe)-1 ,3-dixr4} 


FA:269 


1 6-6 


Et 


4-F 


3-{(2,2-diMe)-1 ,3-dixr4} 


FA: 269 


ID-/ 


KM a 

Me 


z-vj rvie 


9-rliMo\-1 IHivrd.1 


CA.OC7 
1 r\m£X) f 


1 O-O 


Me 




^■^t,4"uiivic)* 1 yO-aixr 4 */ 


I r\.C.i 1 


17-1 


Et 

Wmm » 


2-F 


3-vin 


■Em I « 1 ^^^^ 


17-2 


Et 


4-F 


3-vin 


FA: 195 


1 / -0 


Et 




sjUx/in 

VIII 


EM94 


17-4 


Et 


2-Me 


3-vin 


N2:7.44(3H, m), 7.01 (1H, dd, J=11Hz, 
17Hz), 5.59(1 H, dd, J=1Hz, 17Hz), 
5.35(1 H, dd, J=1Hz, 11 Hz), 4.36(2H, q, 
J=7Hz), 2.51 (3H, s), 1.39(3H, t, J=7Hz) 


17-5 


Me 


2-CI 


3-vin 


FA: 197 


18-2 


Et 


2-Me 


7^ OH 
HO 


N2:7.42(3H, m), 5.09(1 H, m), 4.33(2H, q, 
J=7Hz), 3.58(4H, m), 2.42(3H, s), 
1.37(3H,t, J=7Hz) 


18-3 


Me 


H 


3- "V^OH 
HO 


N2'8 00(2H xtiS 7 50(2H m). 4.89(1 H 
m), 3.92(3H, s), 3.73(2H, rn), 2.87(1 H, d, 
J=3Hz), 2.29(1 H, m) 


18-4 


Me 


H 


3- "V^OH 
HO 


N2:8.00(2H, m), 7.51 (2H, m), 4.89(1 H, 
m), 3.92(3H, s), 3.73(2H, m), 2.83(1 H, d, 
J=3Hz), 2.25(1 H, m) 


18-5 




4-F 


3- "V^OH 
HO 




18-6 


Me 


2-OMe 


3- "V^OH 
HO 


FA: 227 


18-7 


Me 


2-CI 


3- ^V^OH 
HO 


FA:231 



[ 0 0 5 6 ] 

mmm 1 - 1 

( 1 ) ft-*^D'l F0. 8 0ml, 1 H i > h ') t '/ — >i 1 . 3 1 g <^KJt>§ 

licy ^nn > ? > 5 m 1 ^ ^ £ . 1£ ? a 'J H itMM^MM L t, Mv* T . (4 R) - 3 
- ( 2 , 2— £>>*^-l, 3-y't^V7>-4-^0 flfll. 9 6gt^tfy 




? n u > ? >Mm 9 0 m 1 * lc , JiIfiT' ISM L ^ ^ z. , 1 0 ^P^lST'tiff L fc„ 

( 2 ) 2 - (1 , 3 - iS t K a - 2 H - > X 5 7 >/— >l - 2 - 4 'J?» - 1 - ( 
3 — 7^^-n7a: — ;u) i ? J > 9 3 3 mg If J: VTE A 1 . 2 8 m 1 ^ # tt D i g 1 y 
m e m Wt 1 0 m 1 + lc , 7 OCT, D i g 1 y m e 1 0 m 1 lz vg L tz ( 1 ) T* # <b fl tz 

y 4 - izxnm l , ^ > - s^^ * >i (6 : i ) & *> . 2 - ( 1 , 3-ytF 

n - 2 H - ~* > X A 5 r >/ - H - 2 - -i ') > ) - 1 - { 3 - C ( 4 R ) - 2 , 2 - i? /■ 

* >l — 1 , 3 — y t ^ V 7 > - 4 — ^ ] 7x^.4} - 3- (3-74tB7i^i) ~f 

V3'*y — l , 3 - ! J Or > ( HjMJ 1 - 1 ) * 1 . 6 8g (10 0%) Ifc. 
[ 0 0 5 7 ] 



101 




501 



Fx No 


R 101 

1 1 


R 4 0 1 


R 501 


p502 

1 1 


DATA 


1 1 


H 


H 


3-F 


H 


ES+"459 


1-2 


H 


2-F 


3-F 


H 


FA:477 


1-3 


H 


2-F 


3-CN 


H 


FA:484 


1-4 


H 


2-F 


2-Me 


H 


FA:473 


1-5 


H 


2-F 


3-Me 


H 


FA:473 


1-6 


H 


2-F 


2-CI 


H 


ES+:493 


1-7 


H 


2-F 


2-F 


H 


FA:477 


1-8 


H 


2-F 


H 


H 


FA:459 


1-9 


H 


2-F 


3-CI 


H 


FA:493 


1-10 


H 


H 


3-F 


H 




1-11 


H 


4-F 


3-F 


H 




1-12 


H 


2-Me 


3-F 


H 




1-13 


F 


2-F 


3-F 


H 




1-14 


H 


2-F 


3-MeO 


H 




1-15 


H 


4-F 


3-F 


5-F 




1-16 


H 


4-F 


2-CI 


H 





[ 0 0 5 8 ] 



[ii 3] 




Ex No. 


R 101 


R 401 


R501 


R502 


AiS 


DATA 


1-17 


H 


2-nBu 


3-F 


H 


Ph 


FA: 51 5 


1-18 


H 


4-F 


H 


H 


Ph 




1-19 


H 


2-MeO 


3-F 


H 


Ph 


FA:489 


1-20 


H 


2-CI 


3-F 


H 


Ph 


ES+:493 


1-21 


H 


2-Me 


3-F 


5-F 


Ph 


ES+:491 


1-22 


H 


2-Me 


3-CI 


H 


Ph 


ES+:489 


1-23 


H 


2-Me 


2-CI 


H 


Ph 


ES+:489 


1-24 


H 


2-Me 


3-Me 


H 


Ph 


ES+:469 


1-25 


H 


2-Me 


H 


H 


Ph 


ES+:455 


1-26 


H 


2-Me 


2-F 


H 


Ph 


ES+.473 


1-27 


H 


2-CI 


3-F 


5-F 


Ph 


ES+:511 


1-28 


H 


2-CI 


3-CI 


H 


Ph 


ES+:509 


1-29 


Py3CH 2 0 


2-F 


3-F 


5-F 


Ph 


FA:602 


1-30 


H 


4-F 


4-CI 


H 


Ph 


ES+:493 


1-31 


H 


2-CI 


3-F 


5-F 


Ph 


N1: 1.40(6H, m), 2.15(3H, s) 4.39(2H, 
m), 5.1 7(1 H, m), 7.03(7H, m), 7.32(2H, 
dt, J=3 Hz, 9Hz), 7.78(2H, dt, J=3Hz, 
9Hz), 13.20(2H, brs) 


1-32 


H 


2-F 


3-F 


5-F 


Ph 


FA:495 


1-33 


H 


2-F 


H 


H 


Py3 


FA:460 


1-34 


H 


2-CI 


2-CI 


H 


Ph 


ES+:509 


1-35 


H 


2-CI 


H 


H 


Ph 


ES+:475 


1-36 


H 


2-CI 


2-F 


H 


Ph 


ES+:493 


1-37 


H 


2-CI 


3-CN 


H 


Ph 


ES+:500 


1-38 


H 


4-F 


H 


H 


Ph 


ES+:459 


1-39 


H 


4-F 


3-Me 


H 


Ph 


ES+:473 


1-40 


H 


4-F 


3-Br 


H 


Ph 


ES+:539 



[ 0 0 5 9 ] 

mum 2 - i 

N - > >i t >i * M y - N - Jr * K 7 2mgS#tfTHF ( 1 2 mL) ( 3 mL 

) Mm^ \z .0.08 MEI^fb^ A^A-t-^? ) - >i Mm 0 . 5 mLfc «k V 1 - (3 
, 5-y7itn7izi) - 2- (1 , 3 - i> t K n — 2 H — ~* > X A 5 f s f - >l — 2 

- A 7*> ) - 3 - ( 3 - tr - >i 7 x. - >i ) ~f a ^ y - 1 , 3 - 'J Jr > 0 . 8 2 g^lK 

Wtimfc, muriz xm 2 m mmn s *ttz» jxmm'&m i/4i*T?iiL, mm^^m^ 

+ h 'j ^ a * }g ifc g\ ^ ^ T« $C 0 ft Lfc. f# <b ft * f« 18 * * ife L . **fit 
& v r * >- ^ a tc t 4? «k um fit '& . ± c tz niM. % >- ^yi^^^vF r ^ -7 ^ 

- \z X iit £ c t \z «k *) . ^Do*iA-> ? J-i (80 : 1 ) >g tH =k »> $cfife*S 

H <7> 1 — ( 3 , 5-^7Jt,tB7i-;i,) - 2- (1 . 3-ytFn-2H « > X >f 5 

r > /-^-2--f , ;^ ? >)-3 - C 3 - ( 1 . 2-y t FnJfyXf 7i-A] -/ n 



- 1 , 3 - S> ir > ( mum 2 - 1 ) 0 . 8 3 g (69%) tit, 
Is] ti ic L T H 1 1 7 lc ^ 2 ;tt. £ ft ^ Mil L o 

[ 0 0 6 0 ] 
[il4] 




Ex No. 


R 101 


R 102 


R401 


A Bt 


DATA 


2-1 


H 


H 


H 


3,5-diF-Ph 


FA: 437 


2-2 


H 


H 


H 


3-F-5-CF 3 -Ph 


FA: 487 


2-3 


H 


H 


H 


3-CI-5-F-Ph 


FA: 453 


2-4 


H 


H 


H 


3,4,5-triF-Ph 


FA: 455, N1: 3.28(2H, m), 4.43(1 H, dd, J=4Hz, 6Hz), 4.72(1 H, t, 
J=6Hz), 5.20(1 H, d, J=4Hz), 7.20(8H, m), 7.75(2H, m), 13.12(2H, s), 
mp:139-140°C 


2-5 


F 


H 


H 


3 } 5-diF-Ph 


FA:455 


2-6 


F 


F 


H 


3,5-diF-Ph 


FA:473 


2-7 


H 


H 


H 


3-F-Ph 


FA:419 


2-8 


H 


H 


H 


3,5-diCI-Ph 


FA:469 


2-9 


H 


H 


H 


3,4-diF-Ph 


FA:437 


2-10 


H 


H 


H 


2,6-diCI-Py-4-yl 


FA:470 


2-11 


H 


H 


H 


2,6-diF-Ph 


FA:437 


2-12 


F 


CI 


H 


3,5-diF-Ph 


F^^. 489 


2-13 


H 


H 


H 


4-F-Ph 


F^\ ■ 41 9 


2-14 


F 


H 


H 


3-CI-5-F-Ph 


FA:471 


2-15 


H 


H 


H 


3-MeO-Ph 


FA:431 


2-16 


H 


H 


H 


3-CI-4-F-Ph 


FA:453 


2-17 


H 


H 


H 


4-CN-Ph 


FA:426 


2-18 


H 


H 


H 


3-Br-5-F-Ph 


FA:497, 499(1:1) 


2-20 


H 


H 


6-F 


3,5-diF-Ph 


FA:455, N1:4.40(1H, t, J=6Hz), 4.73(1 H, m), 5.22(1 H, m), 6.77(1 H, t, 
J=9Hz), 6.87(2H, m), 6.95(1H, m), 7.10(1H, m), 7.16(1H, m), 7.32(2H, 
m), 7.75(2H, m), 13.17(2H, s), mp:128-129°C 


2-21 


H 


H 


H 


2-CI-Ph 


FA:435 


2-22 


H 


H 1 


H 


Thiop3 


FA:407 


2-23 


H 


H 


H 


3,5-diMe-Ph 


FA:429 


2-24 


H 


H 


H 


2,3-diMe-Ph 


F<^\t .429 


2-25 


H 


H 


H 


2-F-Py4 


FA:420 


2-26 


H 


H 


H 


Thiop2 


FA:407 


2-28 


CI 


H 


H 


3,5-diF-Ph 


FA:471 


2-29 




CI 


H 


3-CI-5-F-Ph 


FA:505 


2-31 


H 


H 


H 


3-MeOCO-Ph 


FA:459 


2-32 


H 


H 


H 


3-CI-6-Me-Ph 


FA:449 


2-33 


H 


H 


H 


4-F-3-Me-Ph 


F^^.433 


2-34 


F 




H 


3-CI-5-F-Ph 


FA:489 


2-35 


H 


H 


I H 


2-CF 3 -Py5 


FA:470 


2-36 


H 


H 


H 


3-N(Me) 2 S0 2 -Ph 


FA: 508 



[ 0 0 6 1 ] 



HO OH 



Ex No. 


A IS 


R401 


DATA 


2-37 


3,5-diF-Ph 


2-F 


FA:455, N1:3.15(1H, m), 3.32(1 H, m), 4.64(1 H, m), 4.79(1 H, m), 5.26(1 H, 
m), 6.92(4H, m), 7.1 1(1 H, t, J=6Hz), 7.27(1 H, t, J=6Hz), 7.32(2H, m), 
7.75(2H, m), 13.18(2H, s), mp:218-219°C 


2-38 


3,5-diF-Ph 


4-F 


FA:455, N1:3.24(2H, m), 4.68(1 H, m), 4.84(1 H, t, J=6Hz), 5.38(1 H, d, 
J=5Hz), 6.89(3H, m), 6.96(1 H, m), 7.29(3H, m), 7.44(1 H, m), 7.73(2H, m), 
13.09(2H, s), mp:202-203°C 


2-39 


3,5-diF-Ph 


5-F 


FA:455 


2-40 


3-F-6-MeO-Ph 


H 


FA:449 


2-41 


3-F-2-Me-Ph 


H 


FA:433 


2-42 


3-Me-Ph 


H 


FA:415 


2-43 


4-CI-3-F-Ph 


H 


FA:453 


2-44 


4-F-3-CF 3 -Ph 


H 


FA:487 


2-45 


3-CN-Ph 


H 


FA:426 


2-46 


3-Br-4-F-Ph 


H 


FA:497, 499(1:1) 


2-47 


3,4-diCI-Ph 


H 


FA:469 


2-48 


2,3,5-triF-Ph 


H 


FA:455 N1:4.44(1H, m), 4.72(1 H, t, J=6Hz), 5.1 8(1 H, d, J=4Hz), 6.89(1 H, 
m), 7.15(4H, m), 7.32(3H, m), 7.76(2H, dd, J=3Hz, 6Hz), 13.19(2H, s), 
mp:127-129°C 


2-49 


Ph 


H 


FA:401 


2-50 


3-CI-Ph 


H 


FA:435 


2-51 


4-CI-Ph 


H 


FA:435 


2-52 


2-Me-Ph 


H 


FA:415 


2-53 


4-Me-Ph 


H 


FA:415 


2-54 


3-F-Ph 


2-F 


FA:437 


2-55 


3-F-Ph 


4-F 


FA:437 


2-56 


2-CI-5-F-Ph 


H 


FA:453 


2-57 


2-F-Ph 


H 


FA:419 


2-58 


2,3-diF-Ph 


H 


FA:437 N1:4.42(1H, m), 4.69(1 H, t, J=6Hz), 5.1 4(1 H, d, J=4Hz), 7.10(9H, 
m), 7.75(2H, m), 13.17(2H, s), mp:129-131°C 


2-59 


3-F-Ph 


2,4-diF 


FA:455 



[ 0 0 6 2 ] 



501 




Ex 
No. 


D 401 

ri 


o 501 

ri 


v 


nATA 


2-60 


H 


F 


1,1-cPr-diyl 


FA:463 


2-61 


H 


F 


- CH(COOEt) - 


FA:509 


2-62 


H 


F 


-CH(OH)CH 2 - 


FA:467, N1: 2.97(1 H, m), 3.31 (2H, m), 4.42(2H, m), 4.50(1 H, 
d, J=6Hz), 5.01(1 H, d, J=6Hz), 6.92(3H, m), 7.14(3H, m), 
7.31 (3H, m), 7.73(2H, m), 13.07(2H, s), mp: 187-188°C 


2-63 


H 


H 


1,1-cPr-diyl 


FA:445 


2-64 


H 


H 


- C(Me) 2 - 


FA:447 


2-65 


H 


H 


- CH(Me) - 


FA:433, N1: 0.70(3H, m), 3.53(1 H, m), 4.24(1 H, m), 4.51 (1H, 
m), 5.05(1 H, m), 6.90(1 H, m), 7.16(9H, m), 7.72(2H, m), 
13.06(2H, s), mp:122-123°C 


2-66 


H 


H 


- CH(CN) - 


FA: 444 


2-67 


H 


H 


- CH(Ph) - 


FA:495 


2-68 


H 


H 


- CH(i-Pr) - 


ES+:461 


2-69 


H 


H 


- CH(MeOCH 2 ) - 


ES+:463 


2-70 


H 


F 


- CH(Et) - 


ES+:465 


2-71 


H 


H 


- CH[N(Me) 2 CH 2 ] 


FA:476 


2-72 


H 


H 


- CH(cBu) - 


FA:473 


2-73 


H 


F 


- CH(cHex) - 


FA:519 


2-74 


H 


H 


- CH(cPr) - 


FA:459 


2-75 


2-F 


H 


- CH(Me) - 


FA:451 


2-76 


H 


H 


- CH(CF 3 ) - 


FA:487 



[0 



3 ] 



[ii 7] 



Ex No, 



2-19 



2 
-41 / 



2-30 



2 "j^"^ 



2"*78 



STR 





[ 0 0 



1*1 o 



6 4 ] 

- 1 



HO 




N 

H O 



s3r OH 



OH 




OH 




OH 



DATA 



ES+:437 



ES+:491 



2 - ( 1 , 3 - 



1.2- 
— ^ 



0 . 

A p — h 

Sit. 

i: lc J: 



t h* n - 2 H « > X -i 5 7 1 / - >i - 2 - -f ') > ) - 1 - [ 3 - ( 

i/ az^- ji ) 7 i^*] — 3 — (3-7itn7izi) 7° a ; \* > — 1 

2 1 gfcJ;Vt4FSI^iO. 3 g$ttfTHFg)t6ml ^ lc f 
;b x ;u * •)-— V 6 3 m g £«n^. SfiTlcT^ 3 0 ^F^KIt £ 

^■it ic ii a m # ^ a §\ im^ * ^ t- $t 0 L^^Kfit i^v >* 

Z/m M £ % tz „ £ £ ^EtS ^ x ^7 r >l ii => U V □ "7 h r ^ 7 - \z X 

*) s (1 : 2 ) >S £ii §15 J= *) ^Hfe2EiS#<o 2 - ( 



1 , 3 — y t K o - 2H ^X^^ 1 /- Ji— 2 — ^ 'J r>) - 1 - (3-7Ji,tn7 

x ^ ^ ) - 3- C3 - (2 — 2 — >^^— 1, 3-^*^cV^>-4-^) 

7 x ;u ] 7'd/O-I, 3 - ^ * y ( ^JjE^J 3 - 1 ) 1 6 2 m g ( 6 8 % ) % # 7c . 
^]flt LT, ft 1 8 ^2 ti -g, ft * iJILt. 
[ 0 0 6 5 ] 
[HI 8] 




Ex No. 


R 7 


R 8 


DATA 


3-1 


MeO 


Me 


FA:475, N1:1.55(3H, s), 3.28(3H, m), 3.41 (1H, m), 4.32(1 H, m), 5.07(1 H, 
m), 6.92(1 H, m), 7.10(5H, m), 7.30(4H, m), 7.74(2H, m), 13.13(2H, s). 


3-2 


MeO 


H 


FA:461, N1:3.30(3H, m), 3.43(1 H, m), 4.31 (1H, m), 5.05(1 H, m), 5.95(1 H, 
m), 6.91 (1H, m), 7.09(5H, m), 7.29(4H, m), 7.74(2H, m), 13.13(2H, s). 


3-3 


vin 


H 


FA: 457 


3-4 


EtO 


Et 


FA: 503 



[ 0 0 6 6 ] 

HSfetfO 4 - 1 

2 - ( 1 , 3-ytFo-2H-^>XM;7>/-i-2-^ ')t>) - 1 - { 3 - C 
( 4 R ) - 2 , 2 - it > ti - 1 , 3-yt J f'77>-4-^H 7izi} - 3- (3 
-7*to7i-*) t'd^o - 1 , 3 - x * > 1 . 6 8 g ttt?> ? ;-^}§S2 0 m 
1 * ic p - h >i x > 7. ;b * > |fc l TKfot; 5 6 OmgtflDi., 18 fl^IT'iJf L t. 31 
M<7)^W*fc J; ^iafnfi#7K>g^^v± fS^i * ^ Tttft L Eft if >• ^ ^ ic T?£ 
d L fc, -H!i^ , £ c fc^St x 'J 77 Y>i ii => u t xj -? v r => -7 a - tc TlIM L . 
> - * 'i (3 : 1 — 1 : 3 ) M ft J; 0 . 2 - ( 1 , 3-y' t Fo-2H-^>X 

-f 5 f '/ - ;U - 2 - -f > ) - 1 - { 3 - [ ( 1 R ) - 1 , 2-ytFn^fyif^] 
7 i ^ >i } - 3 - (3-7^tn7xz;i) 7-n^o- 1 , 3 - S> * > ( H jfeiW 4 - 1 ) 
6 4 0 m g (4 2 % ) # . 



HJIE0J4-1 1 iJin^^a IC =fc 9 Mis L 7c, 
3 - ( 2 - ( 1 , 3 - x t H a - 2 H - X -i 5 r '/ - >i - 2 - 4 ') > ) - 3 - { 
3 - C ( 4 R ) - 2 , 2 - v> > ^ - 1 , 3-^^- J f > 7^>-4--f^]-2-7^^-n 
7 i ^ ;u } - 3 - ir * V V a ^ ) -in) ^ > - h ,u l 4 Omg^ffi-* (4 : 1 ) 
5mL(cSiL, 3 fff ffi 5 0 TC?K# L fc. ig«fcS£L. gCTo Ufflv^iLt. 

^ (1 0 : o~9 : 1 ) m ft £ »j # tc m^fdW mm* * 'i - - * > ^ <b b h h -r s 

:tT\ 3 - ( 2 - ( 1 . 3-y t Ko-2H-^>X^ r'/-i-2-^ 'Jf>) - 
3 - { 3 - C (1R) -1 , -2-7;b^a7x^;b} - 3 - 

t^yypA j ^l) h >; ;u ( HjMJ 4 - 1 1 ) 1 0 5 m g (82%) % # 7c . 

13141k: LT* AD-mi x--*- 9 *fflv>£-j£ L 7c ^ t K n * > ft^^ <bipi* it. Z 



[ 0 0 6 7 ] 
[HI 9 ] 



501 



R 



101 




HO 



OH 



No. 


P401 


P501 


P502 


v 
A 


P101 


Odll 


DATA 




H 


3-F 




-CH 2 - 


H 




FA:419 N1:4.40(1H, m), 4.68(1 H, t, J=6Hz), 
5.1 5(1 H, d, J=4Hz), 7.1 0(1 OH, m), 7.73(2H, 
m), 13.09(2H, s), mp: 190-1 91 °C 




H 


3-F 


5-F 


-(CH 2 ) 2 


H 




FA: 451 


4-3 


4-F 


3-F 


H 


-CH 2 - 


H 




FA:437 N1:4.66(1H, m), 4.82(1 H, t, J=6Hz), 
5.37(1 H, d, J=5Hz), 7.14(9H, m), 7.73(2H, 
m), 13.08(2H, s), mp: 127-128°C 


4-4 


2-F 


3-F 


i i 
n 


-CH 2 - 


H 




FA:437, N1:3.11(1H, m), 3.31 (1H, m), 
4.62(1 H, m), 4.77(1 H, t, J=6Hz), 5.23(1 H, d, 
J=4Hz), 6.92(2H, m), 6.99(1 H, m), 7.09(3H, 
m), 7.1 9(1 H, m), 7.31 (2H, m), 7.75(2H, m), 
13.17(2H, s), mp: 197-198°C 


4-5 


2-Me 


3-F 


5-F 


-CH 2 - 


H 




FA:451 N1:2.34(3H, s), 3.50(2H, m), 4.95(1 H, 
m), 6.48(1 H, m), 6.73(2H, m), 6.98(2H, m), 
7.29(1 H, m), 7.40(2H, m)» 7.53(2H, m), 
1 2.70(1 H, brs), 13.1 0(1 H, brs), 
mp:228-229°C 


4— 6 


H 




H 


-CH 2 - 






FA:419 


4-7 


2-F 


H 






H 






4-8 


Bu 


3-F 


HI 




H 




FA:475 N1:0.90(3H, t, J=7Hz), 1.17(4H, m), 
1.83(1H, m), 2.29(1 H, m), 2.93(1 H, m), 
3.06(1 H, m), 4.55-4.63(1 H, m), 4.71 ((1H, t, 
J=6Hz), 5.00(1 H, m), 6.79-6.94(5H, m), 
7.04(1 H, m), 7.14(1 H, m), 7.29(2H, dd, 
J=3Hz, 9Hz),7.75(2H, dt, J=3Hz, 9Hz) 
13.10(2H, s), mp: 132-133°C 


4-9 


2-F 


3-CI 


H 


-CH 2 - 


H 




FA:453 N1:4.63(1H, m), 4.78(1 H, t, J=6Hz), 
5.24(1 H, d, J=4Hz), 7.12(9H, m), 7.76(2H, 
m), 13.18(2H, s), mp: 139-140°C 


4-10 


2-F 


3-F 


H 


-CH 2 - 


F 




FA: 455, N1:3.11(1H, m), 3.32(1 H, m), 
4.62(1 H, m), 4.78(1 H, t, J=6Hz), 5.23(1 H, d, 
J=5Hz), 6.95(3H, m), 7.10(3H, m), 7.19(2H, 
m), 7.54(1 H, m), 7.72-7.75(1 H, m), 13.22(2H, 
s), mp: 208-209°C 


4-11 


2-F 


3-CN 




-CH 2 - 


Py3CH 2 5 




FA: 444 


4-12 


2-F 


3-MeO 


H 


-CH 2 - 


oxal 


EES}*}* .562 



[ 0 0 6 8 ] 



[ft 2 0] 



3 




Ex No. 


R 501 


R502 


R401 


DATA 


4-13 


2-CI 


H 


2-Me 


FA:449 


4-14 


3-Me 


H 


2-F 


FA:433 


4-15 


3-CI 


H 


2-CI 


ES+:469 N1 :2.93(1 H, m), 4.76(2H, m), 5.33(1 H, m),7.09(6H, m), 7.25(1 H, 
m), 7.33(2H, dt, J=3Hz, 9Hz), 7.77(2H, dt, J=3Hz, 9Hz) 13.24(2H, brs), 
mp:134-136°C 


4-16 


2- Me 


H 


2-F 


FA:433 


4-17 


2-CI 


H 


4-F 


FA:453 N1:4.66(1H, m), 4.81 (1H, m), 5.34(1 H, d, J=5Hz), 6.77(1 H, m), 
7.01(3H, m), 7.16(2H, m), 7.32(2H, dd, J=3Hz, 6Hz), 7.42(1H, m), 7.75(2H, 
dd, J=3Hz, 6Hz), 13.20(2H, s) mp:135-137°C 


A AQ 

4-1 0 




u 
n 


4-r 


FA:453 N1:3.26(2H, m), 4.67(1 H, m), 5.35(1 H, m), 6.86(1 H, m), 7.08(1 H, 
m), 7.23(6H, m), 7.45(1 H, m), 7.75(2H, m) 13.08(2H, s). 


4-19 


3-F 


H 


2-MeO 


FA:449 


A OA 

4-20 


3-r 


Li 




FA:433 N1:4.61(1H, brs), 4.71 (1H, t, J=6Hz), 5.02(1 H, brs), 6.99(7H, m), 
7.31(2H, m), 7.75(2H, m), 13.18(2H, s), mp:139-141°C 


4-21 


3-F 


H 


2-CI 


FA:453 N1:2.91(1H, m), 4.78(2H, m), 5.34(1 H, m), 6.98(6H, m), 7.24(1 H, 
m), 7.33(2H, dt, J=3Hz, 9.Hz),7.77(2H, dt, J=3Hz, 9Hz) 13.25(2H, brs), mp: 
125-127°C 


4-22 


3-F 


5-F 


4-F 


FA:455 N1:4.68(1H, m), 4.85(1 H, m), 5.40(1 H, d, J=4Hz), 6.95(4H, m), 
7.30(3H, m), 7.45(1 H, dd, J=2Hz, 7Hz), 7.74(2H, dd, J=3Hz, 6Hz), 
13.10(2H, s), mp:147-149°C 


4-23 


3-CI 


H 


2-Me 


ES+:449 

N1: 2.31 (3H, s), 3.32(1 H, m), 3.58(1 H, m), 4.92(1 H, m), 7.00(4H, m), 
7.12(2H, m), 7.23(1H, m), 7.38(2H, m), 7.51(2H, m), 12.70(1H, brs), 
13.10(1 H, brs) 


4-24 


2-CI 


H 


2-F 


FA:453 


4-25 


3-Me 


H 


2-Me 


FA:429 N1:2.18(3H, s), 2.26(3H, s), 3.47(2H, m), 4.85(1 H, m), 6.94(5H, m), 
7.1 7(1 H, m), 7.36(2H, m), 7.50(2H, m), mp: 196-197°C 
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1 7 

SO le^SS^J l7)77vSlc>iL:. 1 - ( 3 , 5-^7^tn7i-;0 - 2- ( 1 . 3-^ 
tFn-2H-^y'X^?7-4-2-^JTy) - 3 - C 3 - ( 2 , 2-y >f4- 
1 , 3-y t^S-f >-4-^4) 7x^4] 7° a ^ > - 1 , 3 - i? ir > • * » . ES+: 
4 9 1 

1 8 

2 — [ ^ X ( ^ f 4 X i 7 t — 4 ) if L>] — 1— [3 - ( (4R) - 2. 2 — i? } 
f i-1 , 3 — y t^V7>- 4 — ^4) - 2- 7*tn7i = *] — 3 — f')y> - 3 

— ;u - 7 s a > - 1 , 3 - ; J ir > 0 . 12gM, 2-7i = l,>i>7;>36mg% 
x 7 7 - ^ 8 mL \zmffi L 3 ^^rjnfftffl^L fc. jxfE**ag«if^x 4cfc»2^y ')^V 
^*7A^P7h r 7 7 -f — tc T If M L . iixf (3 : 1) vSft^ckv 



H fe m # <?) 2 - ( 1 , 3 — fc H n - 2 H « > X >f 5 ^ >/ - ^ - 2 - -i 'J?>) — 1 — 

C 3 — ( 2 . 2 — S> > ^ — 1 . 3-y't J ff>-4-^i) - 2- 7*tn7i^i] 
- 3 - £° 'J iS > - 3 - -i >l - -7 n > - 1 , 3 - ^ * > 0 . 1 2 g (9 7%) F 
A : 4 6 0 
[ 0 0 8 0 ] 

umm i . g n RHfg^fsa^fflMi 

##E»Hfc G n RHS##ISKfpm^ . iff fF^ClSK 1 p 5 6ifil^) 1 . GnRHf 

g#fnJ/Lf / FmM.I*7^v£lc^v^ x l2S I-D-Trp L LHRH^)tKn R Hf 
5 0 %ffiW-t*«JS ( I C 50 fft) ^lltit§ci:lcJ;oTifffiLfc 0 
Id * % It 2 0 JC ^ i" . 

g$!S*0!l 2. Ex vivo binding assay lc =k -5 f t % JflL + i! S <^ IU ^ 

9fift^)Wi s tarliltt^n (H*^^^;u^-)lc. 0 . 5 % > rt, -h ^ n - 
x (MC) Mmizmffl Is fcttJRS L 1 0 mg/kg^ffli?gPML 

fc. 2 Iff P H mtCff JflL L , j(iL7»*#fc. 

Jfli vit Jc [b] M <jo * 9 J — n fc^fln-ts c 1 1: i •) Hia L , jS^t -v -fe v ~? t - ic X 
ftmLtz'&Mmm 1 t|5]*iJC LT 125 I-D-Trp 6 -LHRH^^ffiS^^IiJ^L^o 

% JflL * (mM) %KiiiLfc. 
#S * % It 2 5 Jc ^ o 
[ 0 0 8 1 ] 
[S25] 





n*\ *9X I7'J i 

GnRH SSft 




(B)/(A)* 




J£StfM!(A) 
IC 50 (nM) 


2 K M fit 
(uM) 


x 10 


Ex2-3 


0.082 


0.71 


8.7 


Ex2-4 


0.17 


1.31 


7.7 


Ex2-5 


0.10 


0.82 


8.2 


Ex2-7 


0.19 


1.65 


8.7 


Ex2-12 


0.15 


0.92 


6.1 


Ex2-20 


0.20 


1.14 


5.7 


Ex2-48 


0.22 


2.16 


9.8 


Ex2-50 


0.12 


0.88 


7.3 


Ex4-1 


0.093 


1.36 


14.6 


Ex4-4 


0.10 


1.04 


10.4 


Ex4-5 


0.12 


3.74 


31.2 


Ex4-8 


0.081 


1.79 


22.1 


Ex4-15 


0.076 


1.44 


19.0 


Ex4-21 


0.24 


2.17 


9.0 


Ex4-22 


0.13 


2.17 


16.7 


Ex4-23 


0.18 


1.11 


6.2 


Ex4-25 


0.14 


1.39 


9.9 


Ex4-29 


0.19 


6.44 


33.9 


Ex4-30 


0.10 


1.5 


15.0 


Ex4-32 


0.12 


0.67 


5.6 


Ex4-33 


0.12 


1.59 


13.3 


umit&m i 


0.95 


1.49 


1.6 




0.97 


1.29 


1.3 


ttmit^m 3 


0.19 


0.04 


0.21 



nmt^m 1 : ifi^K i tcie®^Ex4 o 
ttm<£&ws2 : n fp ■% m i tc mm <r> e x 2 5 1 

*tM fbi^ 3 : m fF >C it* 1 tc IfiK <t> E x 2 3 9 

* : ffci%^<7>lfiL*M ( B ) tGn R Hf§#fS J/tfPffl (A) <7>ifc%^-*-. 

\zis rtZ> G n R H^^W^tfin^^m^% 2 It. i: M^S JfiL * 'iSS 

<7>M^lcf£^ L . iti^iSh i n v i t r o <?> 5 g # ffl. W M 14 <?> it <?> ft § fb 

JSi/tr^fflfc* L . MtcjDL^ilS t S##ffiSM1£<7>itT*£>& (B) / (A) <^fft^|B]_hL 
[ 0 0 8 2 ] 

MI$#J 3 . G n RHimtfL*^ * h * t=- n > Z> i/C ffl M Sfc 

ifffP^^l p 5 7 60 T 2 . G n R HI^^JflL* ^ 7 N h 7. ^ n > Ji^lxl^tciti-^^f/Cf^ 
ffl lit %k J icie® ^ *i-E> ^vitc^jm L T*lfeBHfb^#<^ in vivo [cfctt£ G n RHf 
§ # M l/C ffl ^ IT fffi L fc. SSHb^rtniO. 5% >^-fe^n-x (MC) y$<mmlzmiW L . G 

ftffl ^ n-t & . %rz. mi&m 2 - 7 <d n h => v rvfx* % mum 3 - 1^^3-2 it, 
mm.<r>mmm 2-7 & *) %ftm*^ Ltz, 

( 1 ) I§M!i I (ISffitt I <r>ntH) 

9 6/^7*t^-h$^|oT, II ( 5 r '/ => A ) x gtllfb^tfeiVt h|jE^n'/-A ( 
0. lmg protei n/m 1) £ 0 . ImM EDTA. ImM NADPHttts 
1 0 0 mM >) y mum m. ^X»2 0 # IB 3 7°CTM> d r-^-> a > L * fw^Tt^- 
i 'I i 8 0 %#1r7K"igi&^^nx.T ixlt^ffih L fc„ ^<n'sk*f > -7 ^ ^HPLCT* 7>#r L Tie<^ 

[ 0 0 8 3 ] 
1 ] 

I (%) = 1 00 — v i ,/v 0i , XI 00 

v,, , : mmum. \ r^mmoumt^^T icfci* ^mnortmm^ 

( 2 ) ffi§MSH I I (IfStt I I 

9 IS!ift:^tfeJ;^t (0. 1 mg pro 

t e i n/m 1 ) * 0 . ImM EDTA. ImM NADPHt#t? 1 0 0mM')>l 
II* (pH=7. 4 ) <7> Um. 1 4 5m 1 + T . 3 0 ftm3 ZtTM^^-^-y 3 > L 
fzo ^<nm., 11T'*^ ^ 7 '/7 LT 2 0 3 7 'CTM >^f - - y 3 > Lfc 

0 o^a^-y 3 >t> t -fe h - h 'J ^ 8 0 % tR>§ m fla z_ T fx J£ f?iL L . ^ <^ 
i-ty^'i^HP LCT'^tfL, FfiS^'l4 I IfcgtfJLfc. 

[ 0 0 8 4 ] 
[^ 2 ] 

P1W;S14II (%) = i00-v if „ /v 0ill /(i00-P!S;5tt I ) x ioox ioo 

* M1^$dI, 15!) x ISE x 2 - 4 . E x 4 - 1 . Ex4-4. Ex4-5. Ex4-2 
U Ex4-22. Ex4-25. E x 4 - 2 9 S^E x 4 - 3 0 <7>fb^t? It . ft s^^W 

1 lc Ifi® <7) E x 4 0 . E x 2 5 1SVEx 2 3 9 <*0 fb^t/ lc it L fStl fFffl ^ ^ L . 



2£W%Wlt> -fvxy—l, 3 —V *>iSi$#lc-3V*-rKk:*feftLfcJjSI|. 2-(l. 

3 — i> t h'p-2H i > 7xM 5 $r >/- ^ - 2 - A 'j t»>) 4tt^n^>- 1 , 3 - 

x* * > IC fcv^T . 1 — t h'o^y > ^ >L- fc> <b Ut*? $ *l -5 ST B& 5 ftfc -<y -t£ > aXvMi * 

irv *>m-&^-t z> itt! & . mnrzG n r Hfg^sttfFffl c /m t« *i jfo * ^ ft 'i± 

i: ^ <b 1*9 "?M* ft ^ i& % it S 3 i: **SH^PT- § . &fr>l Mx.lt. m 

^ ft £ E ^l n a n t L T =fc 9 £f $ L v ^14 H ^ % -* -5 . 
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